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© A device is described for indicating the number 
of doses dispensed from an aerosol container (2) 
having an outlet valve member (4) movable relative 
to the body of the container (2) to dispense its 
contents in measured doses. Relative movement be- 
tween the aerosol container body (2) and the outlet 
member (4) are detected by a ratchet wheel (14) and 
ratchet driving member (11 A) which move with the 
body and outlet member respectively or vice versa. 
The ratchet wheel (14) may in turn drive an indicat- 
ing member in the form of a linear rack (20) or 
■rotatable wheel (116). 
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INDICATING DEVICE 



The present invention reiates to a device for 
indicating the number of doses dispensed from an 
aerosol container, and, also, to aerosol devices, for 
example, inhalation devices by which medicaments 
contained in an aerosol may be administered to a 
patient 

It is well known to treat patients with medica- 
ments contained in an aerosol, for example, in 
brortchodilator therapy. It is also known to use for 
such therapy, medicaments which are contained in 
an aerosol and are administered to a patient by 
means of an inhalation device comprising a tubular 
housing or sleeve in which the aerosol container is 
located and an outlet tube leading out of the tubu- 
lar housing. The aerosol containers used in such 
inhalation devices have an outlet valve member at 
one end which can be opened either by depressing 
the valve member while the container is held sta- 
tionary or by depressing the container while the 
valve member is held stationary. In the use of such 
devices, the aerosol container is placed it. the 
tubular housing with the outlet valve member of the 
container communicating via a support with the 
outlet tube, for example, a nozzle or mouthpiece. 
When used for dispensing medicaments, for exam- 
ple in bronchodilation therapy, the housing is then 
held by the patient in* a more or less upright 
condition and the mouthpiece or nozzle of the 
inhalation device is placed in the mouth or nose of 
the patient. The aerosol container is pressed to- 
wards the support to dispense a dose of medica- 
ment from the container which is then inhaled by 
the patient 

A disadvantage arising from use of such known 
devices is that the patient cannot determine the 
amount of medicament in the aerosol container at 
any given time. In an extreme case this could 
mean that the patient possibly suffering from se- 
vere bronchospasm and needing a dose of medica- 
ment, will find that the aerosol container will not 
dispense a dose because its contents have already 
been exhausted.' 

An object of the present invention is to provide 
means of overcoming this disadvantage. 

Accordingly, the present invention provides a 
device for Indicating the number of doses dis- 
pensed from an aerosol container having a body 
and an outlet member movable relative to the body 
to dispense its contents in measured doses, said 
device comprising movement detection means re- 
sponsive to relative movement between the body 
and the outlet member, and Indicating means re- 
sponsive to the movement detection means so that 
the indicator means is indicative of the number of 



movements of the body relative to the outlet mem- 
ber and. therefore, of the quantity of the contents 
of the container remaining therein or which have 
been discharged therefrom. 

s The device of the present invention is prefer- 

ably adapted for removable mounting to an aerosol 
container located in the housing of the medical 
Inhalation device. 

In one preferred embodiment, an actuator 

10 member is provided which comprises a ring-form 
member for mounting to the body of the aerosol 
container. A further member is provided which dur- 
ing at least a portion of the movement of the 
actuator member, is held stationary with respect to 

75 the outlet member. In a preferred embodiment this 
further member is held stationary by abutment with 
a housing in which the aerosol container is re- 
ceived and in which the outlet member of the 
aerosol container is supported during relative 

20 movement of the container body. 

The device preferably comprises a ratchet 
wheel which is caused to rotate, by relative move- 
ment between the container body and the container 
housing, through a pre-determined angle. This 

25 wheel may itself bear markings to indicate the 
number of relative movements made between the 
aerosol container and outlet member but is prefer- 
ably adapted to drive, for example, an indicator 
rack or toothed wheel bearing such markings, em- 

30 ploying a suitable step-down. gear ratio. This latter 
arrangement permits the number of doses indi- 
cated to exceed many times the number of teeth 
on the ratchet wheel and, hence the production of a 
compact device. 

35 According to a further aspect of the present 
invention there is provided an aerosol dispensing 
device comprising a housing in which an aerosol 
container can be located, an outlet leading from the 
housing and a support in the housing arranged to 

40 receive an outlet member of the aerosol container 
and having a passage through which the contents 
of the aerosol container may pass to the outlet the 
aerosol dispensing device being provided with a 
dose indicating device according to the invention. 

46 Embodiments of the present invention will now ~ 
be described with reference to the accompanying 
drawings in which: 

Figure 1 is a side view, partially in section, 
of a first embodiment of the indicating device of 

so the present invention mounted to a medical Inhala- 
tion device; 

Figure 2 is a front view of the arrangement 
shown in Figure 1 in which the indicating device is 
shown in section; 



2 



3 0 254 391 4 



figure 2a shows part of modified embodi- 
ment from one side; 

figure 2b shows a view, from the opposite 
side to figure 2 of a feature applicable both to the 
embodiment of Figures 1 and 2. and the modified 
embodiment of figure 2a; 

figure 3 is a front view of a further embodi- 
ment of the invention, part of a front wall of the 
device being broken away; 

figure 4 is a sectional view of the device of 
Figure 3; 

figures 5 and 6 are similar views illustrating 
one modification of the device illustrated In figures 
3 arid 4; and 

figures 7 and 6- are similar views of another 
modification. 

The inhalation device shown in figures 1 and 2 
comprises a tubular housing 1 in which an aerosol 
container 2 can be located. The housing is open at 
one end (which will hereinafter be considered to be 
the top of the device for convenience of descrip- 
tion) and is closed at the other. An outlet 3 leads 
laterally from the closed end of the housing 1. in 
the embodiment illustrated, the outlet 3 is in the 
form of a mouthpiece intended for insertion into the 
mouth of the patient but it may, if desired, be 
designed as a nozzle for insertion into the patient's 
nostril. 

The aerosol container 2 has an outlet valve 
member 4 at one end. This valve member can be 
depressed to release a measured dose from the 
aerosol container or, alternatively, the valve mem- 
ber 4 can be fixed and the main body of the 
container can be moved relative to the valve mem- 
ber to release the dose. 

As shown clearly in figure 1, the aerosol con- 
tainer 2 is located in the housing 1 so that one end 
protrudes from its open top. Spacer ribs (not 
shown) may be provided Inside the housing to hold 
the external surface of the container 2 spaced from 
the internal surface of the housing 1. A support 5 Is 
provided at the lower end of the housing 1 and has 
a passage 6 in which the valve member 4 of the 
aerosol container 2 can be located and supported. 
A second passage 7 Is provided in the support 5 
and is directed towards the interior of the outlet 3. 
Thus, when the parts are in the positions shown in 
figures 1 and 2, the protruding portion of the 
aerosol container 2 can be depressed to move the 
container relative to the valve member 4 to open 
the valve and a dose of medicament contained in 
the aerosol will be discharged through the passage 
7 and into the outlet 3 from which it can be inhaled 
by a patient. One dose will be released from the 
aerosol container each time it is fully depressed. 



figures 1 and 2 also show an embodiment of 
the dose indicating device of the present invention. 
This device A comprises an actuator member in 
the form of a ring-shaped cap member 8 which is 

s removably located on the end of the protruding 
portion of the body of the aerosol container 2. The 
cap member 8 is retained on the body of the 
aerosol container 2 by means of longitudinal ribs 
21 on its internal surface so that once it is on the 

w body it cannot be removed too easily. The top of 
the cap abuts the end of the body of the container 
2 and moves with the body throughout its displace- 
ment towards and away from the support 5. A pair 
of symmetrically placed spacing elements 19, of 

15 which one can be seen in figure 1. extend from 
the lip of the cap member 8 into the housing 1 and 
slide against the internal wall of this housing so as 
to guide the movement of the aerosol container 
body therein. 

20 Attached to the side of the cap member 8 and 
movable therewith is a housing 22 which defines an 
indicator compartment 13. This housing 22 extends 
from the cap member 8 along the external surface 
of the tubular housing 1. The length of this indica- 

25 tor housing 22 is such that when mounted to the 
tubular housing 1 , it does ndt abut the outlet 3 as it 
moves downwardly with the container body. 

A driving arm 11 is slidably retained within the 
housing 22 and is guided for movement between 

30 two limit positions defined by stop surfaces 23a 
and 23b. The driving arm 11 supports a projection 
11a which extends through and is movable within a 
slot 11b in the wail of the indicator housing 22 
mounted adjacent the tubular housing 1. In this 

35 embodiment projection 11a rests on the top edge 
1a of the wait of the tubular housing 1. 

The driving arm 11 engages a ratchet wheel 14 
which is mounted to the wall of the indicator hous- 
ing 22. This ratchet wheel cooperates with a ratchet 

40 pawl 15. Whenever the body of the aerosol con- 
tainer 2 is depressed to open the valve member 4, 
the ratchet wheel 14 moves downwards with the 
cap member 8 while the driving arm 11 remains 
stationary with respect to the support 5 by virtue of 

45 the abutment of projection 11a with the wall of the 
tubular housing 1. In view of the engagement of the 
driving arm 11 with the ratchet wheel 14, this 
relative linear movement between these two ele- 
ments results in rotation of the ratchet wheel 14 in 

so an anticlockwise direction (as viewed In figure 2) 
through the angle subtended by a ratchet wheel 
tooth. 

A spur wheel 15a which is rotatable with the 
ratchet wheel 14, engages a toothed indicator rack 
55 20. The gear ratio between the ratchet and spur 
wheel is such that the indicator rack moves through 
one "step" for a predetermined number of ratchet 
wheel "steps" and, hence, doses dispensed. 
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The front of the housing 22 has a window (not 
shown) through which a portion *of the indicator 
rack 20 is visible. This indicator rack carries suit- 
able markings which are displayed through the- 
window when the given marking registers with this 
window. Any suitable markings may be employed, 
though preferably not letters, numbers or like char- 
acters which require to be read. For example, the 
rack can be marked with different colours of dif- 
ferent portions so that for example, when a red 
portion is displayed through the window, the patient 
will know that a new aerosol container must be 
obtained. In other alternatives, however, the indica- 
tor rack may be marked with numbers to indicate 
the proportion of the contents still remaining or the 
number of doses dispensed from or remaining in 
the aerosol container. In a convenient arrangement, 
the .markings on the indicator rack indicate that the 
aerosol container is empty after a predetermined 
number of doses, for example 200, have been 
dispensed, this predetermined number being less 
than the number of doses with which the container 
has been charged, say 220. so as tq allow for a 
margin of error. 

With displacement of the cap member 8 and 
housing 22 towards the support 5, a resilient mem- 
ber 24 attached to or part of driving arm 11, 
extends obliquely between the driving arm 11 and 
the top wall of the housing 22 is placed under 
compression and distorts. Once the pressure ap- 
plied to the cap member 8 has been released, the 
device A returns to the position illustrated in Fig- 
ures 1 and 2. The force exerted by the resilient 
member 24 pushes the driving arm 1 1 downwards 
within the housing 22 so as to engage a subse- 
quent tooth of the ratchet wheel 14. 

The device illustrated in Figures 1 and 2 may 
be modified by replacing the indicator rack 20 by a 
toothed indicator wheel which is engaged by the 
spur wheel 15A. Thus, on rotation of the ratchet 
wheel 14 the spur wheel 15A drives this indicator 
wheel. 

In a further modification of the device illus- 
strated in Figures 1 and 2, the spur wheel 15A is 
replaced on the ratchet wheel 14 by a single start 
worm and the toothed indicator rack 20 is replaced 
by an indicator rack having a row of projections 
engageable by this single start worm. Thus, in this 
case, rotations of the ratchet wheel 14 rotates the 
single start worm which in turn drives the indicator 
rack. 

Figure 2a shows a modification of part of what 
is shown in Figure 2, the resilient member 24 being 
replaced by a compression spring 24'. 

Figure 2b shows a device according to the 
invention viewed from the opposite side to Figure 
2. The view shows a plate 30 which forms a cover 
for the mechanism visible In Figure 2b. A slot 31 is 



formed in the plate 30 to define a tongue 32, 
having the shape of an inverted L. connected to the 
remainder of the cover only by a narrow bridge 33. 
An upstanding lug 34 is formed on the base of the 

5 L and a similar lug 35 is formed on the remainder 
of the cover on the opposite side of the slot to the 
lug 34. The material, e.g. plastics material, of which 
the plate is formed is sufficiently resilient that a 
user can urge the lugs towards one another, for 

w example by gripping them between a thumb and 
finger, in which process flexing about the bridge 33 
occurs. The axle 14a on which the wheel 14 rotates 
is mounted in the tongue 32, so that urging the 
lugs 34 and 35 together moves the wheel out of 

is engagement with the rack 20. This enables the 
rack 20 to slide down to the end position in which it 
represents a value of zero doses having been 
dispensed. In this way the counter is reset to zero. 
Thus, when one container has been dispensed the 

20 counter can be removed, reset to zero, and moun- 
ted on a full container, and in this way' can be 
reused many times. The housing 101 is open at 
one end which will hereinafter be considered the 
top of the device for convenience of description. 

25 The housing 101 is closed at the other end. An 
outlet 103 leads laterally from near the closed end 
of the housing 101. In the illustrated embodiment, 
the outlet 103 is in the form of a mouthpiece 
intended for insertion into the mouth of a patient, 

30 but it may. if desired, be designed as a nozzle for 
insertion into the nostril of a patient 

The aerosol container 102 has an outlet valve 
member 104 at one end. This valve member can 
be depressed to release a dose from the aerosol 

35 container or, alternatively, the valve member 104 
can be fixed and the main body of the container 
can be moved relatively to the valve member 104 
to release a dose. The aerosol container 102 is 
located in the housing 101 so that one end pro- 

40 trudes from the open top of the housing as shown 
clearly in Figure 4. Spacer ribs, not shown, may be 
provided inside the housing to hold the external 
surface of the container spaced from the internal 
surface of the housing. A support or stem block 

45 105 is provided at the lower end of the housing 101 
and has a passage 106 in which the valve member 
104 of the aerosol container 102 can be located 
and supported. A second passage 107 Is provided 
in the support 105 and is directed towards the 

50 interior of the outlet 103. Thus, when the parts are 
in positions shown in Figures 3 and 4. the protrud- 
ing portion of the aerosol container 102 can be 
depressed to move the container 102 relatively to 
the valve member 104 so that the valve will be 

56 opened and a dose of medicament contained in the 
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aerosol will be discharged through the passage 107 
into the outlet 103 from which it can be inhaled by 
the patient. One dose will be released from the 
aerosol container each time It is fully depressed. 

An actuator and container retainer member in 
the form of a ring 108 is guided for sliding move- 
ment in the housing 101. Locating lugs t09 pro- 
trude from the ring 108 and slide in slots 1 10 in the 
wall of the housing. The aerosol container 102 is 
fitted in the ring 108 in such a way that once it is 
fitted therein it cannot be removed therefrom and 
also so that the ring will move with the container 
102 when it is depressed to open the outlet valve 
of the aerosol container. The fact that the aerosol 
container cannot be removed once it has been 
fitted prevents misuse or abuse of the product by 
replacement with an alternative product which may 
be detrimental or even dangerous to the wellbeing 
of a patient and contrary to medical instructions. 

A driving arm 111 extends from the ring 108 
through a slot 112 in the wall of the housing 101 
into an indicator compartment 1 13. The driving arm 
111 engages a ratchet wheel 114 in the indicator 
compartment The ratchet wheel co-operates with a 
ratchet pawl 115. When the aerosol container 102 
is depressed, the driving arm 111 moves down- 
wards and forwards to the centre of the ratchet 
wheel 114, so engaging the next adjacent ratchet 
tooth. When the aerosol container 102 is released, 
the driving arm 111 moves upwards causing the 
ratchet wheel 114 to rotate the distance of one 
tooth. Rotatable with the ratchet wheel 114 is a 
spur gear 115A which engages a toothed indicator 
wheel 116. Thus, the indicator wheel 116 rotates 
one step for each dose dispensed by depression of 
the body of the aerosol container 112. The front of 
the indicator housing 113 has a window 117 
through which a portion of the indicator wheel 116 
is indicated. This indicator wheel can be given 
suitable markings which are displayed through the 
window when the given markings registers with the 
window. Thus, in the embodiment illustrated the 
indicator wheel has markings "1/4", "1/2", "3/4", 
"F", and "E". The markings "F" and "E" respec- 
tively denoting full and empty. Any suitable mar- 
kings may be made on the indicator wheel. For 
example, the wheel can be marked with different 
colours at different positions so that, for example, 
when a red portion is displayed through the win- 
dow, the patient will know that a new inhalation 
device must be obtained. In other alternatives, the 
indicator wheel may be marked with numbers to 
indicate either the number of doses dispensed 
from the aerosol container or the number of doses 
remaining to be dispensed. In a convenient ar- 
rangement, the indicator wheel is arranged to dis- 



play that the aerosol container is empty after 200 
doses have been dispensed, in that case the con- 
tainer having been charged with, say, 220 doses, to 
allow a margin of error. 

6 The device illustrated in Figures 5 and 6 is 

modified so that the ratchet wheel 114 will drive a 
single start worm 118 which in turn drives an 
indicator rack 119 having a row of projections en- 
gageable by the worm. The other parts of the 

w device designated by the same references are 
used with reference to Figures 3 and 4. 

In the modified device illustrated in Figures 7 
and 8. the ratchet wheel 114 again rotates a spur 
wheel 115A which engages and drives an indicator 

ts rack 120. Other parts of the device have the same 
reference numerals that are used in the description 
with reference to Figures 3 and 4. 

The invention has hereinbefore been described 
in relation to medical inhalation devices but it is 

20 apparent that the invention may be applied to any 
container having a depressable dispensing valve, to 
determine the quantity of product used or that 
which is left in the container. 

25 

Claims 

1 . A device for indicating the number of doses 
dispensed from an aerosol container having a body 

30 and an outlet member movable relative to the body 
to dispense its contents in measured doses, said 
device comprising movement detection means re- 
sponsive to relative movement between the body 
and the outlet member, and indicating means re- 

35 sponsh/e to the movement detection means so that 
the indicator means Is indicative of the number of 
movements of the body relative to the outlet mem- 
ber and, therefore, of the quantity of the contents 
of the container remaining therein or which have 

40 been discharged therefrom. 

2. A device according to Claim 1, wherein the 
movement detection means comprises a ratchet 
wheel movable with one of the aerosol container 
and outlet member, and a ratchet wheel driving 

45 member movable with the other of the aerosol 
container and outlet member and arranged to 
rotate the ratchet wheel through a predetermined 
step upon relative movement of the aerosol con- 
tainer and outlet member. 

so 3. A device according to Claim 1 or 2, wherein 
the indicator means is arranged to move linearly. 

4. A device according to Claim 3. wherein the 
indicator means comprises a toothed rack, and the 
ratchet wheel carries a spur gear which meshes 

65 with the toothed rack and drives it 
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5. A device according to Claim 3, wherein the 
Indicator means comprises an indicator rack having 
a row of projections, and the ratchet wheel carries 
a worm which engages the row of projections and 
drives the rack. 

6. A device according to Claim 2, wherein the 
indicating means comprises a rotatabie toothed in- 
dicating wheel, and the ratchet wheel carries a spur 
gear which meshes with the indicating wheel and 
drives it. 

7. A device according to Claim 2, wherein the 
ratchet wheel itself constitutes the indicating 
means. 

8. A device according to any preceding claim, 
comprising an actuator member adapted to be re- 
movably mounted on the body of the aerosol con- 
tainer so as to be displaceable with respect to the 
outlet member, the actuator member comprising a 
further member which, during at least a portion of 
the movement of the actuator member, is held 
stationary with respect to the outlet member. 

9. A device according to Claim 8, wherein the 
said further member is arranged to be held station- 
ary with respect to the outlet member by abutment 
with a housing in which the aerosol container is 
received and in which the outlet member is sup- 
ported during .relative movement of the container 
body. 

10. A device according to Claim 8 or 9, 
wherein the actuator member comprises a ring- 
shaped cap adapted to be mounted on an end of 
the body of the aerosol container. 

11. A device according to any one of claims 8 
to 10, comprising means for resetting the indicator 
means to zero. 

12. A device according to any preceding claim, 
wherein the indicating means carries no numbers, 
letters, or like characters. 

13. An aerosol dispensing device comprising a 
housing in which an aerosol container can be lo- 
cated, an outlet leading. from the housing and a 
support in the housing arranged to receive an out- 
let member of the aerosol container and having a 
passage through which the contents of the aerosol 
container may pass to the outlet the outlet mem- 
ber being movable relative to the body of the 
container to dispense its contents in measured 
doses; and a dose indicating device according to 
any one of Claims 1 to 7. 

14. An aerosol dispensing device according to 
Claim 13, wherein the dose indicating device com- 
prises an indicator compartment disposed on a wall 
of the container-receiving housing, the dose in- 
dicating device comprising an actuator member 
mounted on, and carried by, the body of the 
aerosol container so as to be displaceable with 
respect to the outlet member, and hence with re- 
spect to the container-receiving housing, the said 



actuator member carrying an arm which extends 
into the said indicator compartment to operate the 
said indicating means. 

15. An aerosol dispensing device according to 
5 Claim 14, wherein the said actuator member is 

arranged to be so mounted on the body of the 
aerosol container that it cannot be removed there- 
from. 

16. A dose indicating device substantially as 
io herein described with reference to any of the em- 
bodiments shown in the accompanying drawings. 
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